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£. 8 

si #Ol ^>^^1 , 0| - ^1 ^ Oj:^ ^ 3J|| ^] yfl O] , AVSj-^ til , JJl-^^ 
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1020030015749 %^ <^7^: 2003/7/10 

^ <^1» 5E.^^}^ Bl# '^l^V ^^1{A NON-AQUEOUS ELECTROLYTE AND A 
LITHIUM SECONDARY BATTERY COMPRISING THE SAME} 

s. 1^ 2^-^ el# ojxV 

£ 2fe ^^1<^1 4 ^ uliHofl 19] ^^fl^o^i cflsrj-o^ LSV( linear sweep voltametry)^! 

S. 3^ ^Ajc^] 1-5 ^ 1^ ^sfl^^ ^f-^>^ 85 "CS] ji^ ^fltHofl 

4^^ 24Al:^B>i4 n ^^^1-1- ^-y^^ 

£ 4^ 6-8 ^ tiliK^l 1^1 5.^^>fe ^^11- 85°C^ Jl^ ^^<^] 

X] Ij-^l^V^ 24^]^Tj}v]. n ^7?\]^ ^91 

£. 5^ ^^1<^1 15-18 ^ wjiilc^l 1^ ^^s^f^ ^^11- 85°C^ JL^ 
oflx^ 4<a^ «o^^l^><^ 24^1 :<ix3]-cf n ^^^11- ^^tl: 

£ 6^ ^Ajo^l 19-26 ^ wlisoi] lo^ 5£^*>^ ^^1* JL^ ^^Wj 

4<a^ 24^]:^v}t\- ZL ^-^^ iL9l S.^. 

:£ 7^ ^^]^] 4. 7, 16 ^ ^]JILc^] 1^ ^^^^ i^s>fe ^^1* 80°C<^l^i 10*^^ 
yj-^l^l-c^ ^7^] ^Sj-l- ^^j*V ^oi 

£ 8^ ^AHl 5, 8. 10. 17 ^ is] e)# oj^l- ^^]^ icoflA-l i2V^ 2>^1^ 

^"^v 52)-^^^ ^-f ^^121 ^^tb 5.^. 
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1020030015749 ^^ "U^}: 2003/7/10 

<9> M}-T^o] -g-O]: 

<10> ^ ^]^^^ ^ Oil- 5L^*>^ Elf- ol^> ^^]o\] C-1^ 

^4*1-711^ ^^1^1 A^^^ -f^*>7ll -a-^l*>T^lAi£ JL^ Xi^^-Al ^^15^ ^7p]]7} 

«oM^ 4^ 9X^ ^^^^] ^^1^ %Hi-^l7l^ Hl^^^ ^ oil- 

Bll- <^1^> ^^Hl ^tb ^^14. 



<11> 



eL_Zi 



<12> ^^'^V^'^^ ^^^S ^^HJ-«l2l ^^2|- ^ ^^5|-7> 7>^^>7ll ^ 'HI ICl-e)- 

'HlM^l 'aSl- 7>^ ^^l^l €-2.^^01 ^cflSlo^ Slf- ol^l- ;^xlo^ <=^^7> %^€r>7ll ^^l 



Z\JL ^t^. 5l# ol^> ^^lo] oj:^ #1-^^^ ell- ^^#ol A|-g-£)jl ^ 



in 



^4. 



<13> i 1^ •a^V^^ Wl^Tll el# ol^> ^;^1(1)S1 ^^Solcf. >^7l :?i^l^ filEloflolEl^ 

5*l5llolBl(6)« ^*a*V<^ ol* ^^S^^l(8)# ?ll<^li(10)<Hl ^ol 

;^1^^C1-. ^7] ^^]^ l-2llolJE(l2)S>l- 7>>i^(14)^S. ^^tl-^. -^-71 

l-5llolH(12)«ll^ ^^1^1 a!l-<a- ^A^^ «oMsrl-^ "dr^t-^Csafety vent)(16)7]- ^^1 



44-5 



1020030015749 #^ '^^V- 2003/7/10 

9X^. *a=^(2) ^ ^^(4)<^1 ^(18)31- ^(20)* ^^l^VJI 

(22, 24)^ ^^1^ vfl-^ ^^-^r «j-^l*>7l ^*>o^ 'i-g-^V^l ^<^1 €«fl 

^(26)^ ^<?^t!ri=1-. ^"^^ ^^^(26)^ ^•fl3ileflolt|(6)<Hl ^^€i=f. ^7] 

^'^tb ^^1^ ^<^1S £3£3r>7lul- £^ 1:1-^ ^V^llr ^^^S. ^S.^<^ 

<14> ol:^> ^P]s^ wj-;^ ^'a-^ 3.6-3.7 V 4€- 't^el ^^1, Ni-MH 

^^^1. Ni-cd ^<^i ^]n<^ ^^■ir ^ si^-. ^^im- "^i^ ^"a- 

l-o] ^^^cj-. oie-ltb <^1-B-S 7]-jitiioiH. t^T^l^ ?l-:e.viloiE^ v]6\]^ ^y^^] 

olB ul^A^ ^>:a.vilolH;^l -g-DflSl ^^1-* ^tfl^S. Af-g-^Vji oxx:^, n^i^ 

^ 3i^^^ 7>^1^ Ni-MH Ni-Cd ^:^1<^1 >««l-§-5]^ ^^1 ( aqueous ) 

B.S. ^^2}- a>o.^]-c^ Li2C03, LiO. LiOH ^S^^^l^H ^^S] ^Tgoil ^^iB]-^ ^ 

^^^1^. SEKSolid Electrolyte Interface) 
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1020030015749 #^ *a^>: 2003/7/10 

JL ^7loll ^^^^ SEI ^^-B: e1# "^l^^ li:^ ^=1-^ 

tiV-g-^ s^-o>^c).. atb <^1^ Ion Tunnel)^ t^^*>*^ '^l^ 

ui-o. Jf.ai|-Al^c|-. ©1 o]^ B]^^ o]^^ -g-nfl sj-Csol vat ion)>^l ?^ ^^1 <^l^*|-fe 

T^^l- ^^^> SEI 3i]^ol ^A^slJi uj- 

a^<Hl SEI 3flAlwflol/a (passivation layer)^ ^^^^H ^^fl^o] o] 

^ ^^^^] ^JL ^^^^ ^^U. Power Sources, 

51(1994). 79-104). o]^^ o]^s. El# o]^,} ^^]^ ^7] 9] 0]:^ o]^o^ 

<16> ZL&IM- SEI tiV-i-f^ 7>:a.vilolE7^1 0.7] ^oflo^ ^sflS. <^^<^ 

ofl 7V^7> ^^5er>^ $l^U. Power Sources, 72(1998), 66-70). o]^]^ 7}^ 

S.^ wl^A^ -H-71 -g-^M ^^011 H2. CO, CO2. CH 4. C2H6. C3H8. 

C3H6 € ^ ^^1 ^^i^S. <^A^}^ #^^1 ^^1^ ^^P} 

ollui;^loil o^^>a^ 2(1 ^1 till ^1 -51 #0] A^Alsl -g-a^slol ^^S^l- 

<i7> ^^1^ «a=^ofl>H£ ^^3^4. ^^^^1 •y^^ ^11^^ ^^^^ ^^*> 
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1020030015749 %^ '^^}- 2003/7/10 

^1}-^^ ^ t!:^-. ^^ofl^i^ p]-^7>^is ^a^^a'^^ j^i^^imioi 

. <18> ^sIM- ^ ^>Bfl<^l^i^ ^1(<^11- 4.2V 100% ^ 85°C 4<a 

71^ CO, CO2, CH4, C2H6 ^^StVcf. 

t+. oje]^ ifl-y-o^ ^7>^ z^-^ ^;^ls>f ^-elt^ ^^1(PLI)7> 

-^#<^^s^ f- ^^1^ ^^^^^ #^^7> ^^51^ -a-^^tl-l^. ^ 

^1^ ^^^^ 'i^>^^<^l^i ^-^^^ ^H^'^l ^^5^1-<>i ^^1^ ^^^^ 'tlr^^^ol 

<20> SEt!: Sf^^olM- <li^#Alo1] ^7l^, 1^ oim^l ^7>S 3flAlu11ol^ f^o] 

s.^ oia^l-ci^ ^0^0] ^^^Ji (deform)* -B-^sj-c^ ^HM" l^^l: 



44-8 



1020030015749 ''^^V- 2003/7/10 

^#^l7'l7l -^Itt 2.^ :^V^7l (current breaker)* ^*fl 

<22> ^fl^a- ^^1^1-71 ^s]-o^ n^S^^l-^ SEi 

ti>o-^ ^^^1^1^ ^ "^IS. ^^^7fl 9-739 18^ 1% 

ol^l-o^ c^sfl^ sl3.€^l^e1-^(diphenyl picrylhydrazyl) Sj-^l-^ ^7]-^^^'^ ^^1^ 

^^^1^]^ 7flAlslol ^Jl, ^3^^711 ;^l8-321312^oilfe 1-20% 

N-^^ «>>^^^ ^^^<H1 ><«>-§- ^ ^J-7l ^-1^^^* 

^l7l^ yj-i^o] 7flAl5]ol 9X^v^, ^^^711 ^l8-64238S«fl^ 3>10-4~3>10-3 1:^ ^ 

6-333596 Jioll ^ <^>2: ^7}^}'^ ^*fl^^ ^^4^1 ^-§-^ ^ a) ^ o.^>«i ^7^] 

^ ^i^J-^^^ *J=-^i-^l7lfe «o^^ol 7^X\5]o] oXv[. ^^^7fl ;*117-176323S^ ^ 

tfl^^l C02» ^7^1-^ iJ-^-i: 7HA1§}J1 ^Jl, ^^^7fl ;^17-320779^«^1^ 

<23> o]9\. :^o] :^7.]o^ ^^i^J-^J^ <?V^aJ^ y'^^t}?] ^tflA^ ^^o^ -^-711: ^7l# 

^ ^7>^o.^'«i SEI a^<Hl ^^^^ -^£^V^ ^1- 

O]-^ o]^^^o] X^^>£lJl, :^^llfl^<>ll 71 ^^^^Al^lP^, Vfl<a-^ >^V^A] ^ 0.^>i*l i*]S^ 
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<24> ^ ^^S^ S.^^ ji^ x-1:^VAl ^^1- -B-^^}^ ^^1 7}^$] ^-^j^ 

« 

<25> ^ ^tgo^ C)-^ Sl-f^^ ^^1^ ^^1^ ^^^^1^ ^fe si 

<26> ^ ^^51 ^t\-^ ^H^- ^ -T-^^ ^1 

<27> ^7] ^ ^^s] -s-^^ ^^^^>7i ^^H, ^ sl#^; -6-7] ^ 

<^1^> ^^l-§- ^«fl^* ^l^ttcf: 

<28> p 



R* (1) 

2 vfl^l 6^ 'y:?11^7l, ^l^S:^ 1 i^^l 6^ '&^^] , ^ ^]«: 

o]jL, R3 ^ R4^ z]-z]- 1 tfl^] 6B\ ^^7] bJ-^,^ 6 12^ 

o>^7lol:il, H].^^$].7fl^ ^1^7loli::^.. 
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<30> 



R5 Yi'' Re (2) 



<31> 



<32> 




(3) 



<33> ^7] ^oflA-i 0, N ^ SS- ol^<>l^ ^'Hl-H R?^ ^dL^ 1 ifl 



<34> 




(4) 



<35> 



AT-71 ^<Hl^i Xi ^ X2fe ^^^^S iE^ F. CI, ^ Br^ <^1^*>1^ ^<^1 



<36> 




(5) 
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<37> ^7] <^oi]A-l Xs ^ ^^^^^ SE^ F. CI, ^ BrS. ^^1 

<38> 

T4 Kg (6) 

<39> ^V7l N, 0, ^ SS. ol^o:)^ ^oflA-^ no]jL, 

NR'(<^7lA^, R'^ Sfe ^4i=r 1 i^^l 651 <y:^7l<y), 0, ^ SS. ^l^o^^ ^ 

vflxl 6^ '^^^^], 2 6^ ^?fl'd7l. 6 vfl^l 12^ <^}^y], ^ <^H1^ 

<40> ^ ^1^^ S-fl- ^7] ^^fl^-i: ell- «^1^> ^^11- ^l-o-t!:i=f. 

<4i> ol§>, ^ c-l^ >^M1«:1 -i^^t!:^. 

<42> ^ ^Vi^o] ^gfl^^ Wl^^^ -^71 -§-Dl]oll S>7l (1) ^flxl (6) 

^ ^7]-*>c»i 

<43> 




(1) 

<44> ^7] ^^]^^ Ri ^ R2^ Zl-Z^- ^^^^S. ^l^^Al7l, Hl-^^ 1 Lfl^l 6^ <y:^Al, 

2 i^^l 6^ ^?fl^7l, ^S.^ ^^T^ 1 ^^1 6^ '^^^], ^ 

o]jL, R3 ^ R4^ z^Z]- o.^ Ej-^^ 1 tfl;^l 6^1 <^^^7l ^4:^ 6 vfl^] 122^ 

oV^7lolJ7, uV#^*>7ll^ °fl^7]olcf. 
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<45> 



Rs^i^Re (2) 



<46> AloflA^ 0, NR(<^7lA^ 1 vfl^l QO] <^^7l . ^dt^ 6 ifl 



<47> 




(3) 



<48> 



<49> 




(4) 



<50> 



^7] ^ollA^ Xi ^ ^4 ^^^-^S. £^ F, CI. ^ BrS. oj^o^^ ^o^] 



<51> 




(5) 
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<52> 



±. F. CI. ^ Br^ 



<53> 




<54> 



7lS ^<^lAi Allfl^c^. 



i'S<^l^i^ ^«fl^^ ^51- ^-§-* ^^1*]-^ ^7>;^11- A]-g-e>^ ^^^^ tt^ 
^cfl^H STS<^1 21^^ ^^^tbtf. <^]^ ^-g-'^ll ^^}^ ^7] 

'H. ^^^^ ^-1^^] ^^1^ ^^1 "^^m 9X^ €^1 ^IH ^2}- a] 



<55> 
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<57> ^7] ^^1 €'a-<^l ^]^'^ ^«fl^^^ Al^*>jl 7V^# 

-S-Alofl ;^7l2l-*i-^^S- ^^^-5-^ '"'l^^V^^^ S^<^1 

<58> sEtb ^^11 oix> <y:^ Ir^^Sfe e^#-^^:&^l 

^7>^11- x^3:>^ ^«fl^^ ^>^^>^ el^-M^;^! 

<59> ^7] wV^^ti: T^^l^^ S>7l u|.E].ifl c>| ^ Ulisj]-^ A, 

^, 2-^^^2i^^, Elo]-i4H.^, 2,3-clS^S.-l,4-M-^S^^, 1,2-M-SS^fe. 2.3- 
cl«.5.S.-l,4-M-^S.^fe, 3- «-S.2--l , 2-i-l-^Sfl , 2-Dll€ ol^l^f* -^-^^l ^4. ^If' 
oil^i A, 2,5-cloll^^^, 2--^^^^^^, Blol-u)-^^ ^ 2,3-l:^#SS--l,4-M- 

w].^^s:]-7ll A]-g-^i4. 
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CH 

- CH, ' 
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No7 
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No9 


2 , 3-q #S.S.-1 , 
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NolU 
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Noll 


2,3-1=- t^^2.-l,4-^'^:&^i^ 


o 

0 


No 12 






No 13 




H 



<6i> ^V7] Sl-^-i-^ ^n^^ #^^^1 t^l*}^ 0.01-10 w>^2is>7ll^ 0.01-5 ^ 

13].^ 21^]- 711^ 0.01-1 ^^%, 7]-^j- ti>^^^>7ii^ 0.01-0.5 ^m>^ ^y^-^s. 

^^^l JLJjfl- 7lcfl*l-7l ol^Jl, 10 ^^%» ^^^>^ ^^1^ 7]-^-^^^ ^ 
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^S.S. ^77\^ S.^^^ ^^o] ^A^sjip^ A}o]^ -f- ^^^o] 

<62> >^V7l el#<g o.^^ LiPFe, LiBF4, LiSbFe, LiAsFe, LiClO 4, LiCFsSOs, Li (CF3S02)2N. 
LiC4F9S03, LiAlO 4, LiAlCU, LiN(CxF2x+iS02)(CyF 2y+iS02)(<^ , x ^ ^^V^^'a). 
LiCl. ^ Lil^ <^1^<H^ ^--^l^i ^^5)^ 1 ^ 2 ^ ol^^ ^^^1^ ^>-g-7l-^^> 

<63> -^^^ 0.6 vfl^l 2.OM vfl<^l>H ^>-§-^>^ 0.7 

1.6M AV-g-^V^ ^ol el#<g^ 0.6M fl^c>l^ 

^S.S.7> ^o>;^ A^:^ol ^io^^lJl, 2.0M* ^3}-b:>^ ^-f<^m ^^fl^^ ^ 
£7> ^7>sr>c^ 01 ol^^A^o] ^;^l^ol ^t^f. 

<64> 5l#<g^ ^^1 ^'^V] elf- o]^o^ ^^^0.5. 4-g-€rH 7l^^^ e^f- ^^1^ 4 

vii<^lH(MEC) 9}^^]o]^(EC), Hs.^^ 7>:ivii olHCPC) , 5'i-:a-viioiE(BC) 

= 0] A]-g-^ ^ ^-^c^. ^7] ofl^Efls^^ w,T^^e^^^ t-fl^l-^Bl-olJ^Cdecanolide), ^ 
efl^ei-s.^ cil^S.ii^l-(mevalono lactone), T'VHS^^Ccaprolactone) , n-^ll^ <5Hltfl<5l 
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1020030015749 ^^ *a^>: 2003/7/10 

<66> ^7] uj^A^ ^7]^B)jf^ T-mvilojET)] ^nflo^ ;g -f ^^(cyclic) ^>itvilolEss|. A> 

(chain) ^l-iv|l<ilH« ^V^^V^ ^}^^^^. ^-t- ^VJiMl*^] 

H^l- ><.>#^ ?l-:a.vilolE^ l:l tfl;^i 1:90] ^^^Vo^ ^>^*>^ ^<^1 

<68> 




<69> (.^V7i X)c;\]A^ ^ib^ 1 ^^1 10^ ^^7lolj7 nfe 0 ^^1 6^ ^^<^1 

<71> wj-^^ -B-71-i-nfl^ n-e.Ml<^lS7jl -§-pM -t^l ^>-§-5]^ wV^^tt 

cfl, c>l ^>iLviloi:E^l ^nfl/«j-^s. -g-nfls] -^3qw]7> 1:1 ifl;^] 30:l<y ^ 

<72> ^ ^^<^lAi^ ^71 (1) xfl^l (6)2] ^7M]5q- ^^^1 sl-71 Sl-tj-^ (8) 
<73> O 

Rio~ S -Ri 1 

0 (8) 
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<74> ^<^lAi Rio ^ Rii^ Z^-Z]- l^V, 2^> 3^1" ^"^^7] , ^^^M?] 

0Vl7lolJl, ti>^^^>7fl^ Ci~C4^ 'a:^7l. C2~C4^ ^?11^7l C6~Ci4^ ^m7]<=>] 

<75> -^71 ^€-^1 ^^1-^ Jl^<^lA-l ^^oll^^o] 7>^^^J* <^A]^ ^ <iH 

y}^^ #^^1 '^^V'^ 0.01 ifl^l 5 ^^%, w>%^^>7ii^ 0.01 Ml^l 1 

<76> . ^tgo:| e:)^ o]^]- ;^^io^ -f--^ -20~60t:^ ^£ "^r^^M 

^<a-<HlAi£ ^^^^^ -H-^IW. ^ ^«fl^^ e^l- ^^1. 511- 

^^1 ^ 2-^ sl# o]^v ^^Hl ^-§-€ ^ 9X^. 

T^-yti^e?!^]^ 7>^tl: 1:^ sl#<^1^4 7>^^o.s Blf-f"^ Sf^l-^ ^^^^ 

1-^^ <^1S^ LiCo02, LiNi02. LiMnOz. LiMn204. LiNii-x-yCoxMy02 (O^x^l, 

0<y<l, 0<x+y<l, Al , Sr. Mg. La ^^)^ -^rsl-l- el 

<78> E)^ Ol^l- ^y^loj Oj^o^ 7]-^^^ ^lE-1^5fl<^l'a/l=l<elEl^5]]ol 

^ 7}^t!- Sl# S^l- ^o] Al-g-^ >^ olo.c^^ ^V7] ol^o^ 
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<79> ^7] i^3^>^ 'S-SlS^-I- -T-^l^ ^^^lofl 

M- ^'^--^S- Hi*]-<^ >Hl5J|elloiE^sq- ^911 ^TlM- 2^ 

olE^, #5:1^^^^ 45^efl<^lBi. l-sl^l^e^^ #^^el-oi:c efl o] , l-el<^l^^/l- 
elHS.^^ 2# /fl^lEfloiEi, l-el^l^^/l-ElHS.m€/#sloii^^ ^^^^^o]^ 

<80> ^ ^^sl olsfl^ §7] w>^2]t}- ^slM- ^>7l 

<8i> -^aHI ^ a1ia4 

<82> 1-26) 

<83> ofl^^ ^>:aviioiE/ofl^ti)i^ ^]-:e.viio]H (EC/EMC) 71- i/is wi^^^j -a-7i ^ajj 

IM^ LiPF6» ^7l-^>JL, ^^fl^ofl t^t}^ t}7] S. 1<^1 7l7ll^ ^o] ^7^11- ^ 
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